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SLUGOIDS are the most efficient media for 
_grinding by the wet process, with a proved 
performance considerably greater than that 
of small-diameter forged-steel balls and at 
much less cost. Slugoids are used and re- 
commended by the world’s leading cement 
makers. Let us send you samples and prices. 


| | DF D S LTD mgmezsigucesren zune 
PREMIER WORKS 


IBLISHED 


BY CONCRETE PusLicaTIONS Ltp. 14, DartmMouTH STREET, Lonpon, S.W.1 








CEMENT AND LIME MANUFACTURE Juty, 1953 


STE: 


Kefraciories ) 


In Stein 63 and Stein 70 we offer two refrac- 
tories capable of withstanding the most arduous 
service conditions. 1 
Made in a modern tunnel kiln plant under 
». carefully controlled conditions, both materials — 
\ Possess all the properties necessary for long 
nd dependable life — 
ate shape and size 
a dense texture 
ance to abrasion due to hard firing 


ontraction 
tance. 
ladly sent on request. 


We are also in a position to 
offer a basic lining refractory 
in “Stein Mag. C”’, This is 
of the Magnesite/Chrome type 
and can be supplied in the 
normal block sizes. 
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Dur illustration shews Newells Super Capacity Rotary Dryer operating in the Superphosphate Plant at Messrs. Fisons, 
imited, Immingham. The Dryer is 10’0” diameter, 80'0” long, revolving at 5 r.p.m. and driven by a 150 h.p. motor and 
andles continuously a throughput of Superphosphate of 230 TONS PER HOUR, 


The Dryer is fitted with a sequence of specially 
designed bucket lifters attached to the whole of 
the internal circumference. 

The Dryer operates at high speed and revolves 
very much faster than orthodox Dryers. 

The Shell and Tyres are exceptionally strong, rigid 
and accurately constructed so that the machine 
runs without any sign of vibration when operating 
under full load. 


Every cubic inch of space inside the Dryer is 


made use of. The material being dried is 
cascaded uniformly over the full internal 
cross-sectional area and throughout the length 
of the Dryer. 


@ The unique cascading effect obtained in this Dryer 


ensures every particle of material being continuously 
scrubbed by the drying area. 

Perfect accessibility. When the Dryer is stopped a 
man can walk upright through the whole length of 
the Dryer and examine the interior in five minutes. 


@ No other Dryer yet designed can approach the Newells Super 
Capacity Rotary Dryer for performance, efficiency or accessibility. 
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Our illustration shews Newells Super Capacity Rotary Dryer operating in the Superphosphate Plant at Messrs. Fisons, 


Limited, Immingham. The Dryer is 100’ diameter, 800 


long, revolving at 5 r.p.m. and driven by a 150 h.p. motor and 


handles continuously a throughput of Superphosphate of 230 TONS PER HOUR. 


@ The Dryer is fitted with a sequence of specially 


designed bucket lifters attached to the whole of 


the internal circumference. 

@ The Dryer operates at high speed and revolves 
very much faster than orthodox Dryers. 

@ The Shell and Tyres are exceptionally strong, rigid 
nd accurately constructed so that the machine 
runs without any sign of vibration when operating 
nder full load. 

e Every cubic inchof space inside the Dryer is 


made use of. The material being dried is 
cascaded uniformly over the full internal 
cross-sectional area and throughout the length 
of the Dryer. 

The unique cascading effect obtained in this Dryer 
ensures every particle of material being continuously 
scrubbed by the drying area. 

Perfect accessibility. When the Dryer is stopped a 
man can walk upright through the whole length of 
the Dryer and examine the interior in five minutes. 


@ No other Dryer yet designed can approach the Newells Super 
Capacity Rotary Dryer for performance, efficiency or accessibility. 
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The accompanying illustration shows a No. 8 
size British ‘Rema’ Central-shaft Ball Mill, which 
is installed for providing pulverised fuel for a 
number of furnaces producing aluminous cement. 
Output of fuel—3} tons per hour. Fineness of 
fuel—95% passing a No. 170 B.S. sieve. 










The mill is mounted on roller bearings 
and is driven through a totally 
enclosed reduction gear. 


BRITISH ‘REMA’ MANUFACTURING CO. LTD. 
} PROPRIETORS: EDGAR ALLEN & CO IMITED 
IMPERIAL STEEL WORKS «SHEFFIELD 9 


BR.12 
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“ §IROCCO” PRODUCTS 


A SPECIAL FAN WHEEL 
88-iIns. DIAMETER FOR 
KILN FIRING. 





DAVIDSON & Co., 
SIROCCO ENGINEERING WORKS 





FOR THE 
CEMENT INDUSTRY 

INCLUDE: 
Mechanical Draft Fans 
and“‘Davidson”’ Flue Dust 
Collectors; “Sirocco” 
Coal Firing Fans and 
“Davidson” Dust 
Collectors; “Sirocco” 
Fans for Cool Air Supply 
to Kiln Firing Pipes; 
“*Sirocco”’ and “ Aeroto’” 
(trade mark) Fans for 
Ventilation and Dust 


Extraction, etc. 





LIMITED 
BELFAST 





WEWCASTLE, GLASGOW, BUBLIN 
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A | T F Alite - Alumina - Refractoriness 
SUPER |: 9 se): : 

REFRACTORIES for 

CEMENT & LIME WORKS 


High Temperature Insulating Bricks 
“PEER” Air-Setting Refractory Cements 
“R”’ Quality Firebrick for lower temperature work and resistance to abrasion 


E. J. & J. PEARSON LTD. 


STOURBRIDGE, ENGLAND 














The ‘‘ Visco '’ Steelshell Water Cooler 
illustrated has made a welcome reduc- 
tion in the water consumption at the 
factory in which it is installed. Now 
the water used for cooling passes 
through the compressors not once, 
as was the case when Mains water 
was used, but over and over again. 
The saving in the cooling water bill is 
about 97%. We have asize to suit you. 
May we send you list No. 514 ? 












“Visco’’ Steelshell Forcedraft Cooler, 
capacity 2,400 g.p.h., used with compressors 
in a cardboard container factory. 

These units are also used with diesels, refrigeration 


plant, condensers, etc. 


STEELSHELL 





ALSO MAKERS OF Dust COLLECTING PLANT, 


—_ AIR FILTERS, FUME REMOVAL PLANT. 


*Phone : CROydon 4181/4 


VISCO ENGINEERING CO.LTD. STAFFORD RD. CROYDON 
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CRUSHING 
MACHINERY 
AND 
EQUIPMENT 


( were? 


HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND 








Pace viii CEMENT AND LIME MANUFACTURE JuLy, 1953 " 


| KILN DRAUGHT | 
A | NC SECONDARY AIR |; 
TT \Ne CLINKER COOLING | 


DUST REMOVAL” 
KILN COAL FIRING © 
SACK CLEANING) | 
CONVEYING 4 
BOILER DRAUGHT & 
VENTILATING, etc. § 


WRITE FOR BOOKLET No. 20/31 
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KEITH BLACKMAN LTD., MILL MEAD ROAD, LONDON, N.!7. 
T.N.: TOTTENHAM 4522. T.A.: “KEITHBLAC, NORPHONE, LONDON.” rie 
And at MANCHESTER, BIRMINGHAM, LEEDS, NEWCASTLE-ON-TYNE, GLASGOW, PENARTH nr CARDIFF, and — Fe 


Efficient 
loading 
goes with 
a sning 





Sacks weighing up to 
8 cwt. can be loaded at 
the rate of 6 a minute 
with the ‘Sholderhi.’ It 
works like a trojan when 
you want it, tucks neatly 
out of the way when you 
don’t. Any garage can 
install it on any lorry in 
a few hours and the cost, 
under £100, will soon be 

saved on labour alone, Send 
to-day for fully-illustrated bro- 
chure, 






















A.J. MACKANESS LIMITED, BILLING, NORTHAMPTON 
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DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 
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Regularly —_ providing 
gears, tyres, and rollers 
for cement plant, David 
Brown-Jackson Ltd. have 
the experience which 
ensures reliability. 


Exceptional _ facilities 
also enable them to give 
special attention and 
deliveries in the case of 
breakdown work. 





PAGE ix 
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hes amount of air penetrating the bed 
of the FOLAX GRATE COOLER can be Other features are efficient heat re- 


adjusted independently of the amount cuperation, air quenching, effective 
of air required for the burning in the cooling permitting immediate grinding, 
kiln, and the cooler and kiln speeds low head room, low power consump- 
are independent of one another. tion and small maintenance cost. 


The FOLAX GRATE COOLER—the cooler with horizontal grate and positive a cer 


! 
conveying of the clinker—is supplied by : reas . ” 
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Hydrophobic Cement. 


By R. W. NURSE, M.Sc., F.Inst.P. 


INTEREST has been aroused by the reported development in the U.S.S.R. of a 
modified type of Portland cement for use especially in the large hydro-electric, 
irrigation, and water-transport schemes at present under construction in Russia. 
The cement is described as hydrophobic or water-repellent and is obtained by 
grinding ordinary Portland cement clinker with a film-forming admixture which 
may contain some or all of the three substances “ soap oil,” oleic acid, and betaine 
hydrochloride. The merits claimed for the treated cement are : 

(1) The addition acts as a grinding aid in manufacture, thus producing a 
finer cement for the same power consumption or a saving in power for the same 
fineness of cement. 

(2) The water-repellent film formed around each grain of cement markedly 
reduces the rate of deterioration of the cement during storage, or during transport 
under unfavourable conditions as in barges or open trucks. The film is broken 
down when aggregate is added and the materials are mixed together. 

(3) During mixing, the additive is said to plasticise the cement without 
excessive air-entrainment, thus permitting a reduction of the water content. 
Consequently, either concrete of higher strength is obtained, or a lower cement 
content can be used for the same strength. 

(4) The hardened concrete is said to have reduced permeability and water 
absorption. 

The effects described in (1), (3), and (4) are well known in concrete practice ; 
the uses of grinding aids in manufacture, of plasticising and air-entraining agents 
in making concrete, and of additions designed to make the hardened concrete 


( 47) 
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waterproof have been the subject of research, development, and application 
throughout the world. The most novel feature of hydrophobic cement is the claim 
that it resists weathering and does not deteriorate during storage. 


Tests at Building Research Station. 

A short investigation of this claim has been made at the Building Research 
Station. Various proprietary materials sold as additives to cement were tested 
as well as fatty acids, betaine hydrochloride, and waxes of various kinds. Some 
trials were also made with a solution of pentachlorophenol in chlor-X-cryselic, 
the use of which is patented.* 

For these preliminary tests Portland cement clinker was crushed to pass a 
din. sieve and weighed into }-kg. samples with 4 per cent. by weight of rock 
gypsum. The agent was sprinkled on the clinker and the sample ground in a 
small closed ball-mill for six hours, the specific surface being then determined by 
the British Standard air-permeability method. It was considered that if the 
resultant cement floated on water it could be classed as hydrophobic in some 
degree, and this simple test was used in rapidly classifying the effect of the agents _ 
tested. A series of typical test results is given in Table I. 


TABLE I. EFFEcT OF OLEIC ACID ON SPECIFIC SURFACE AND WATER-REPELLENCY,. 





Percentage of oleic Specific surface | Float test 
acid added | (sq.cm. per gm.) | 
none | 4780 | Sank. 
o-I0 | 4750 Floated 7 days. 
0°25 6150 | Floated indefinitely. 
0°35 6450 ” ” 
0°50 6250 
0°75 5610 
I-00 5480 | 


It was found that oleic, lauric, and stearic acids and pentachlorophenol were 
effective both as grinding aids and as hydrophobic agents. None of the other 
materials tested was effective in either capacity. It was decided to carry out 
tests on a larger scale using 0°35 per cent. of oleic acid and 0-75 per cent. of penta- 
chlorophenol. A sample of treated cement of the latter composition was provided 
by the patentees. Certain proprietary types of “ waterproof ’’ cement contain 
calcium stearate, and one of these was included in the trials. 


Standard Tests. 


The results of tests according to British Standard No. 12:1947 are given in 
Table II, and the strengths of 1: 2:4 concretes with a water-cement ratio of 
0-6, stored in water and in air, is given in Table III. A normal Portland cement is 
included for comparison ; this is the same control cement used in the exposure 
tests described later. It should be noted that since the different cements came 
from varying sources the basic cement clinker is not the same, and consequently 





* British Patent No. 22714; September 28, 1951. 
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the differences between the cements in Tadles II and III cannot be definitely 
ascribed to the presence of the additives. It seems probable, however, that the low 
strength of the cement treated with oleic acid at one day can be ascribed to the 
highly water-repellent film formed on the cement ; this cement was very fine and 
consequently fast setting. Otherwise Tables II and III show that all the cements 
to have normal setting and hardening properties. 

ACCELERATED TESTS FOR AERATION.—About 15 lb. of cement were spread 
uniformly in a layer } in. thick and exposed to air at 64 deg. F. and go per cent. 
relative humidity. The cement was stirred every four days and any lumps 
broken up. After aeration the cement was exposed for a few hours at 42 per cent. 


TABLE II. 


Cement Properties 





Compressive ‘strength of 1 : 3 mortar 




















Additive 
Setting time Le Chatelier | cubes (Ib. = sq. in.) 
~ 7 
Initial Final | | 3 I day | 3 days a aay: 28 days 
hse. 3 mins.| | tire: mins. | | 
None (control) . z: 43.) 3 33 Io 1090 3270 | 5140 7600 
Oleic acid ; I oo EE 16--| L-o 316 2820 | 5260 7090 
Pentachlorophe nol | 2. :30 3 10 IO | 1080 3200 4060 5950 
Calcium stearate 2.55 5 2 | 1‘o 1350 | 3660 3970 | 5030 
j | 
TABLE III. 





water-cement ratio 0-60 





Additive ‘ 
Stored in water. a Stored in air 





1 day | 3 days | 7 days | 1 mo. F 3-mos. | 3 days | 7 days x I mo. | 3 mos. 








| Compressive strength in lb. per sq. in. of 4-in. cubes, 1 : 2 : 4 concrete, 
| 
| 

PpesubeleE tonp 

None (control) . 





5440 I 6870 | 2340 | 3550] 5090 | 6190 
Oleic acid ‘ Not enough material for test 

Pe ntachlorophenol 380 | 1100 1750 2480 3240 | 1030 1440 2170 2620 
Calcium stearate 670 | 1870 2580 3660 4790 | 1840 2520 3770 4390 


| | | | 
relative humidity to bring the free moisture to a standard value before testing. 
The results of standard tests after aeration are given in Table IV. 

AIR ENTRAINMENT.—The appearance during gauging of the cement treated 
with oleic acid gave rise to the suspicion that excessive air-entrainment was 
taking place. The strengths of mortars were, however, normal, in disagreement 
with the earlier supposition. In order to clarify the point, a special test for air- 
entrainment was carried out on hand-mixed 1:3 mortar with a water-cement 
ratio of 0-6. The mixture comprised 100 gm. of cement, 100 gm. of river sand 
between 52 and 100 mesh, and 200 gm. of river sand between 25 and 52 mesh. 
Dry mixing was carried out for one minute, followed by three minutes’ wet mixing 
with a spatula on a glass plate. After allowing the mixture to stand for one 
minute, it was mixed for a further three minutes. The air content was measured 
in the A.S.T.M. meter and also calculated from the density. Table V gives the 


results. 


845 2410 | 3790 
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Discussion and Conclusions. 


The data available are limited and suffer from the disadvantage that a single 
cement clinker could not be used throughout the tests. However, the results 
show clearly that cement can be effectively protected against deterioration caused 
by exposure to moist air. It is apparently essential to the process that the agent 
used be added in such a way that an oriented film is formed on the grains of 
cement. This is shown by the difference in behaviour when calcium oleate is 
formed on the surface of the cement by the addition of oleic acid and when 
calcium stearate is added. 

Betaine hydrochloride is not a hydrophobic agent and it is not clear why it 
is mentioned in the Russian reports. ‘‘ Soap oil ” is believed to be a waste product 
not available in the United Kingdom. The cost of the additive would be offset 
to some extent by a saving in grinding costs. 

Oleic acid, which is the most effective hydrophobic agent, is about as effective 
in entraining air (in the concentration used) as an addition of o-r per cent. of 
Vinsol resin. This would account for the reported increase in the workability 
of concrete and the other properties claimed for hydrophobic cement. 


[This paper is published by permission of the Director of Building Research.] 








The Cement Industry Abroad. 


Yugoslavia. 
THE production of cement in Yugoslavia in the year 1952 was 1,313,000 tons, an 
increase of 13 per cent. over the previous year. 


Siam. 
In the year 1952 the Thai Cement Company produced 240,000 tons of cement. 
It is estimated that the Company’s production will be 350,000 tons in the present 
year and 400,000 tons in the year 1954. The selling price is about Io per cent. 
cheaper than that of cement imported from Japan. 


Belgium. 
THE total production of all types of cement in Belgium during the year 1952 
was 4,210,000 tons. Compared with the average production during the years 
1936 to 1938, this is an increase of about 40 per cent. 


Turkey. 

THE new cement factory at Izmir is nearing completion. When it is in operation 
and the present programme of enlargements has been carried out at existing 
plants, production is expected to rise from 400,000 tons to 900,000 tons per annum. 
The Industrial Development Bank is assisting this development by means of the 
following loans: T.£5,600,000 to Cimentas, Izmir ; T.£4,110,000 to the Arslan 
and Eskisehir works ; T.£2,953,000 to Turk Cimento ve Kireci AS. ; T.£784,000 
to Anadolu Cimentolari T.A.S. 
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The Cement Industry in Greece. 

THE cement industry in Greece, which has doubled its production in the past 
three years, now produces all the cement needed in Greece and is developing an 
export trade. Of the total production of 596,000 tons in the year 1952, I0I,000 
tons were exported. It is expected that new equipment installed this year will 
increase the capacity of the industry to 820,000 tons, of which 250,000 tons would 
be available for export. In 1939 the production of cement in Greece was 334,000 
tons. 





Fig. 2.—The Titan Works. 
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Under the ‘‘ Marshall Plan,” loans of {2,250,000 were made in 1949 and 1950 
to the General Cement Co. (which owns the Heracles works at Piraeus and the 
Olympus works at Volos) and to the Titan Cement Co. whose works at Eleusis 


is the largest in Greece. 


These works were extended to accommodate new 


equipment bought in Europe and the U.S.A. with the aid of the American loans. 
These three works produced 486,000 tons of cement in 1952, the rest being made 
by the Chalyps Cement Co. at Eleusis, the Atlas Cement Co. at Athens, and the 


Chalkis Cement Co. at Chalkis. 


The two new kilns (made in the U.S.A.), each with a capacity of 100,000 tons 
a year, at the Heracles works are claimed t be the longest dry-process kilns in 
the world (Fig. 1). They are 400 ft. long a:.1 11 ft. diameter ; a kiln of the same 


type is being installed at the Olympus works. 


Two new grinding mills at the 


Heracles works have a capacity of 40 tons per hour each; they are driven by 


1,000-h.p. motors. 


Crushed material is stored in eight bins each of 150-tons 


capacity and is moved to the kilns by conveyor-belts and feeders with automatic 


scales. 


The two new kilns (supplied from Denmark) at the works of the Titan Co. 
at Eleusis are each 350 ft. long with diameters of about 11 ft. All movement of 


raw material and cement is carried out by compressed air. 


The capacity of the 


works is now 1,000 tons per day. A view of this works is given in Fig. 2. 


Cement Production in Norway. 
THE production of cement in Norway in the year 1952 amounted to 730,000 tons. 
It is estimated that the requirement in the year 1953 will be about 876,000 tons. 


New Works in Belgian Congo. 
A NEW cement works, with a capacity of 12,000 tons a year, started production 


at Jadotville in April last. 








Book Review. 


The Measurement of Particle Size in 
Very Fine Powders. By H. E. Rose. 
(London: Constable « Co., Ltd. 1953. Price 
9s.) 

This book is based upon four lectures 
delivered by the author at King’s College, 
London, during the year 1951. Most of the 
methods described apply mainly, but not 
exclusively, to particles with diameters 
between 0-001 mm. and o-06 mm. This 
range of sizes was chosen because particles 
larger than 0-06 mm. may be dealt with satis- 
factorily by sieving, and for sizes below 
0-0OI mm. many of the physical processes 
normally employed are not valid. 

A sufficient mathematical treatment of 
the subject is given to form a basis for the 
application of the methods described. These 
include the measurement of particle sizes by 
elutriation, sedimentation, photo-extinction, 
and the use of the microscope, and meas- 


urement of the specific surface by permea- 
bility, photo-extinction, nitrogen adsorption, 
tinting strength, and bulk density. Methods 
of determining the mean particle size by 
diffraction rings are also described. No de- 
tails are given of the use of the electron- 
microscope and the ultra-centrifuge which 
are considered to be methods too specialized 
for general discussion. 


The writer gives examples of different 
specific surfaces obtained with different 
methods of measuring the area of the particles 
and mentions a cement for which the specific 
surface, in square centimetres per gramme, 
was 2,780 when measured by the photo- 
extinction method and 10,000 when measured 
by the nitrogen-adsorption test. This, it is 
stated, shows the desirability of measuring 
the specific surface by a process similar to 
that for the control of which the data are 
required ; in this case a chemical reaction. 
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The Lepol “Double-pass” Kiln. 


By DIPL. ING. BERND HELMING. 








Juty, 1953 


Soon after the war, when the Polysius organisation was established in Western 
Germany, it was decided to work on the further development and improvement 
of the Lepol kiln. At that time 120 Lepol kilns were in operation producing more 
than 10 million tons of clinker a year. Experience had shown that various details 
of the design could be improved, but it was also thought that the process itself 
might be capable of development. y 

It had been found with some of the very early Lepol kilns, for example, that 
granules made of some raw materials did not satisfactorily survive direct exposure 
to hot kiln-gases at temperatures of about 1000 deg. C. Very rapid drying of the 
skin sealed a kernel of moist material and led to the generation of steam and 





Fig. 1.—Standard ‘‘ Double-pass’”’ Kiln with a capacity of 
300 Tons a Day. 


subsequent bursting and disintegration of the granules. This fragmentation of 
the top layer of granules blocked the interstices in the bed below and impeded 
the passage of the kiln gases. This difficulty had been overcome by the provision 
of an extra chamber at the beginning of the grate where dilution of the kiln gases 
by external air reduced the temperature to about 300 deg. C. and ensured slower 
drying of the granules throughout the layer. The cold air so introduced left 
the kiln at about 100 deg. C. and actually absorbed heat. Since about 35 cu. ft. 
of air are required per pound of clinker, this dilution of the gases cost the equivalent 
of about 80,000 calories per ton of clinker. 

It was thought that the elimination of external air would result in a reduction 
of fuel consumption, and improvement in this direction was sought. Dr. Otto 
Lellep, the inventor of the Lepol kiln, after trials at the experimental station 
of the concern at Neubeckum, provided a solution to the problem by a “ double- 
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pass” arrangement consisting of a grate with two compartments which are 
traversed by the kiln gases consecutively before being released to the atmosphere. 
The first compartment acts as a dryer and the second as a preheater and calciner. 
A fan draws the kiln exit-gases through the layer of granules in the preheating 
and calcining chamber, and delivers them at a reduced temperature to the drying 





Fig. 3.—Diagram of ‘*‘ Double-pass ” Grate. 


section. A second fan draws these gases again through the layer of granules in 
the drying section and delivers them to the atmosphere. The trials proved that 
(1) Since the kiln exit-gases are not diluted by external air, the exit temperature 
could be as low as 80 deg. C. with a corresponding reduction of fuel consumption ; 
(2) The ‘‘ double-passing ” of gases through the layer of granules and the grate 
results in a great reduction of dust losses, due to the filtering action of the layer of 
damp granules which is continuously renewed. Figs. 1 to 4 show double-pass 
kilns and details of the grate. 

As a result of these tests, the Lepol kilns at that time (1948) on order were 
converted to the double-pass system, and orders were accepted for a number of 
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Fig. 4.—‘‘ Double-pass ’’ Kiln with a capacity of 500 Tons a 
Day during erection. 


these kilns with capacities up to 600 tons a day and with guaranteed fuel con- 
sumptions of 900,000 calories per ton of clinker. Six of these kilns are now in 
operation. They all exceed the guaranteed output by at least 10 per cent. and in 
one case 700 tons per day are obtained from a kiln with a guaranteed capacity 
of 500 tons a day. In the case of two kilns of 500 tons capacity, one kiln with a 
grate-type cooler consumes 870,000 calories while the other with a rotary cooler 
‘consumes 811,000 calories per ton only. These fuel consumptions are capable of 
further reduction in special cases. For example, a 250-tons kiln, the raw material 
for which consists in part of blastfurnace slag, has a fuel consumption equivalent 
to 750,000 calories per ton or, say, 10-7 per cent. standard coal by weight of 
clinker. Another double-pass kiln of 400 tons capacity is installed at a wet- 
process works where the slurry is dried by filtration and subsequently nodulised 
in a granulator, with provision for some pre-drying. A similar type of kiln 
has been installed for sintering crushed and graded magnesite rock. In the case 
of all these kilns it has proved possible—without any additional dust-collecting 
plant—to guarantee a dust loss of less than I per cent. 


“CONCRETE YEAR BOOK™ 


EDITED BY OSCAR FABER, C.B.E., D.Sc., M.Inst.C.E., & H. L. CHILDE 


1953 EDITION 
1068 pages . . Price 6s. ; by post, 7s. 2d. $1.30 in Canada and U.S.A. 
HANDBOOK [2 this Section no attempt is made at giving individual 
opinions, but to present in concise and convenient form 
specifications or methods which are either standard practice or recommendations 
formulated after thorough investigations by competent bodies, Complete memor- 
anda and data of every use. 
DIRECTORY The only complete Directory of the concrete industry, classified 
under different headings for ease of reference. Complete list 
of trade names and brands, 


CATALOGUE Describes the businesses or products of more than 700 
firms connected with or catering for the concrete industry. 


Invaluable to anyone seeking a firm of contractors to carry out special kinds of 

work, or a machine, material or product for any purpose. 

CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1 
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Vickers 
Mills— 


Closed 
Circuit 
Grinding 


Though a ‘closed circuit’ 
makes it easier to control 
production to a specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 
nymous with Vickers mills 
demonstrates, in fact, that there is no 


VICKERS-ARMSTRONGS substitute for skill and experience 
LIMITED backed by manufacturing capacity. 


VICKERS HOUSE - BROADWAY LONDON swi 


SHIPBUILDERS - ENGINEERS - AIRCRAFT CONSTRUCTORS 
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= - inings 


We manufacture every type 









of mill lining complete with 
manhole doors and frames. 
We also make wear-resisting 
castings for many applications 
in gas works, shot blasting, 
coke crushing, mining 


machinery, etc. 
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Chalk Crushing and Screening Plant. 
A NEw crushing and screening plant designed and manufactured by the Fraser 
and Chalmers Engineering Works of the General Electric Co., Ltd., is in operation 
at the chalk quarries of the Chinnor Cement & Lime Co., Ltd. The plant is 


capable of handling, per hour, 70 tons of dry material containing pieces of the 


chalk as large as 36 in. by 24 in. by 24 in., and larger boulders have been handled. 

The chalk is excavated by a 1 cu. yd. shovel and loaded into 5-tons dumpers, 
which carry it from the face to the crushing plant. The diagrammatic sections 
through the plant (Figs. 1 and 2) show how the chalk is tipped into a steel 
receiving hopper, 12 ft. long by 5 ft. wide by 7 ft. deep. From there it is fed 
into the crusher by a moving-bar grizzly feeder which is particularly suitable 
for handling sticky material containing large pieces. This feeder, 4 ft. wide by 
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15 ft. long, removes the fines before they reach the crusher, allowing them to 
fall on to a belt conveyor. The feeder is driven by a 7}-h.p. slip-ring motor 
having a variable speed of 480 to 725 r.p.m. The power is transmitted through 
a vee rope-drive, spur gears, and eccentric shafts. 

The chalk is crushed in a Fraser and Chalmers Pennsylvania single-roll crusher 
fitted with a manganese-steel toothed roll 2 ft. 6 in. diameter by 4 ft. 2 in. long 
(Fig. 3). This can be adjusted to crush the chalk to sizes as large as 9 in. or as 
small as 5 in. The roll has a speed of 35 r.p.m. and the crusher is driven by a 
65-h.p. slip-ring motor having a speed of 725 r.p.m., the drive being transmitted 
by vee ropes to the counter-shaft of the crusher which is geared to the main roll. 
This type of crusher is suitable for reducing somewhat sticky material, which 
might pack in a jaw crusher. The breaker-plate is of cast steel with renewable 
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wearing plates of manganese steel and a bronze hinge shaft bush. The housings 
of the bearings for the roll shaft and the countershaft are also of cast steel with 
renewable bronze bushes. Lubrication is by means of a mechanical grease 
lubricator driven from the roll shaft. 

The crushed chalk, together with the undersize material, then passes along 
an inclined belt conveyor, 2 ft. 6 in. wide by 156 ft. long, to the screening section. 
The conveyor is fitted with three-pulley type troughing idlers, with tapered-roller 
bearings and mounted on steel boards, those at the feed end being of the heavy 
rubber-cushioned type and spaced at not more than 2 ft. centres under the single- 
roll crusher. The return idlers also have tapered-roller bearings, while the head, 
tail, and snub pulleys are supported on roller bearings. A weighted belt cleaner 
and a hold-back gear of the pawl-and-ratchet type are fitted. A 10-h.p. high- 
torque squirrel-cage motor having a speed of 720 r.p.m. drives the conveyor 
through a worm reduction gear coupled to the head pulley shaft. 
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All the material is discharged from the conveyor on to a Gyrex screen, 5 ft. 
wide by 8 ft. 6in. long, from which the oversize material is fed into one hopper 
while the undersize passes to another. A flap valve is provided to enable the 
screen to be by-passed, all the material then going direct to the hopper for under- 
size material. The screen is fitted with a 6-in. mesh which can be varied. The 
undersize material from the screen passes to the adjoining washmill of the cement 
plant, while the oversize material is discharged by means of a chain feeder into 
I cu. yd. Decauville wagons and is transported to the lime kilns. The chain 
feeder has a width of 2 ft. 6in. and is fitted with a variable-speed reducing gear, 
driven by a 2 h.p., 720 r.p.m., motor. Frequently all the chalk is diverted to 
the cement plant, in which case the screening operation is omitted as described 
previously. 
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It is a well-known fact that di-calcium silicate undergoes 
allotropic modification on cooling below 675°C resulting 
in volume expansion and dusting. This compound is 
formed by the reaction of cement clinker with acid re- 
fractories. Thus a shut-down for any reason on an acid- 
brick-lined kiln will result in dusting of the interface and 
consequent loss of coating. The accompanying photo- 
graphs show the difference between a typical acid brickand 
the Oughtibridge Silica Firebrick Co. Ltd. mag.-chrome 
basic brick after heating and cooling in contact with a 
Portland Cement clinker. Such a basic brick lining would 
maintain a durable clinker coating leading to a long 
life and higher production. 


In photograph No. 1 the acid brick clearly shows the di-calcium 
silicate dusting while the basic brick in photograph No. 2 shows the 
Portland Cement pellet and brick remaining perfectly stable. 


Technical advice and assistance on all refractories will be gladly sent 
on request. 


Address all enquiries to 
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THE OUGHTIBRIDGE SILICA FIREBRICK COMPANY LTD 


OUGHTIBRIDGE near SHEFFIELD 
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HOW SEAWATER 
MAKES MAGNESIA 
IN HARTLEPOOL 


Unique Plant uses Goodyear 
Belts to keep running costs down 
















Tt. the north of Hartlepool, Co. Durham, 
magnesia — the vital raw material for 
refractories —is being made from seawater 
and dolomite. Here, a plant operated by the 
Steetley Magnesite Company, Ltd. is pro- 
ducing 50,000 tons of magnesia every year. 
After undergoing various processes, the sea- 
water is mixed with dolime. The resulting 
magnesium hydroxide precipitate is fed to 
tanks where the sludge is mechanically raked 
off. This sludge is dried in rotary kilns and the 
magnesium oxide residue dropped into a 
cooler before being packed for dispatch. 


* * 
GOODYEAR BELTS USED IN ALL STAGES THIS GIANT ROTARY KILN 
at the Steetiey Magnesite Company’s plant at 
Hartlepool, is proving Goodyear quality in 
exceptional punishing conditions. Like most 
other equipment in the pliant this kiln is driven 
by Goodyear V-Belts and transmission belts. 








































The extremely arduous conditions associated 
with continuous operation in high tempera- 
tures makes completely dependable equipment 
an absolute necessity. 

In all stages of production at this plant, 
Goodyear conveyor and transmission belts are technicians supervise manufacture from 
giving this dependable service and helping to the very beginning. Because of rigid ad- 
keep down operating costs. herence to specifications of materials and 

Why are Goodyear Industrial Rubber Pro- processes. Because only the finest raw 
ducts chosen for complete reliability? Because materials are used. That is why Goodyear 
they are the result of over 50 years’ experience products are giving years of trouble-free 
inrubber engineering. BecauseskilledGoodyear service, the world over. 








RAYON CORD V-BELTS 


These belts are ideal for high starting torques 
and pulsating or shock loads. High tensile rayon 
cords ensure strength and resilience and a tough 
rubber impregnated fabric envelope gives a 
long lasting grip. 

Illustrated and informative catalogues are now 
available for all Goodyear Industrial Rubber 
Products. Please write to Dept. 28, Goodyear 
Tyre & Rubber Co. (Gt. Britain) Ltd., 

olverhampton, stating the products in which 
you are interested. 


GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 

















TRANSMISSION BELTING ° V-BELTS ¢ CONVEYOR BELTING ¢ INDUSTRIAL HOSE 
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The screen is a heavy type, being vibrated by an eccentric shaft of large 
diameter and of high-grade steel, supported at its ends in heavy, self-aligning, 
double-roller bearings bolted to the base. Heavy roller bearings are also fitted 
in a tubular casting rigidly fastened to the sides of the vibrating frame so that 
the latter is given a circular motion of a stroke equal to twice the eccentricity of 
the shaft. Counterbalanced weights are provided with a vernier adjustment to 
prevent the vibration of the supporting structure. The screen is driven through 
a vee rope drive from a 7}-h.p. high-torque squirrel-cage motor having a speed 
of 720 r.p.m. 

The discharge to the washmill is regulated by a roll feeder, 2 ft. 6 in. diameter 
by 5 ft. 2 in. wide, driven by a 2} h.p. slip-ring motor having a variable speed of 
480 to 725 r.p.m. An auxiliary chute is provided so that all the material can, 
if required, be emptied into Decauville wagons through a radial gate of 3 ft. radius 
by 3 ft. 6in. wide. 





Fig. 3.—The Single-roll Crusher. 


Two buildings were erected for the plant; one for the receiving hopper, 
feeder and crusher, and the second for the screen with its hoppers and feeders. 
Both buildings are of structural steel with galvanised steel sheeting for the roofs 
and sides. An enclosed gallery covers the conveyor between the two buildings. 

A 5-tons double-girder travelling crane, operated by hand, is used in the 
crusher house for servicing the crusher, feeder and other plant. This crane has 
a span of 24 ft. and travels on rails 25 ft. above the floor level. The hoisting 
motion of the crane, by worm gears fitted with an automatic self-sustaining 
arrangement, lifts the load on two parts of the chain and a return block. 
Two hand-operated chain wheels are provided to give two speeds to the lifting 
hook and similar chains are fitted for operation from the floor. Traverse and 
longitudinal motions are fitted with roller bearings and the hook is mounted 
on ball bearings. A travelling-block worm-gear, capable of lifting two tons, 
built into a 4-wheel trolley with gear for travelling on the lower flange of a steel 
joist, is used in the screen house. This also is operated by chains from the floor. 
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The Associated Portland Cement Manufacturers, Ltd. 


AT the annual meeting of the stockholders of the Associated Portland Cement 
Manufacturers, Ltd. (the largest cement-making concern in the world), held in : 
London last month, Mr. G. F. Earle, C.B.E., the Chairman, stated that the group 
delivered 7,400,000 tons of cement in the year 1952, an increase of more than 
700,000 tons compared with the previous year. The production per man was — 
greater than ever before, and was close to the rate achieved in the U.S.A. The 
group had agreed to purchase the cement produced at a new sulphuric-acid 
works in Cumberland ; it was anticipated that this would amount to 75,000 tons 
in the year 1955. 

In referring to the overseas works of the group, the Chairman said that a new 
kiln was now in operation at the works in Australia. In Mexico the capacity 
of the larger works was being increased by 50 per cent. In British Columbia a 
new kiln and other plant were in operation, and they were considering the further 
expansion of their production in Canada. In New Zealand an additional kiln 
had been installed, and a ship to transport the major part of the output unpacked 
was being built in Scotland and should be in commission next year. In Malaya 
a new works was nearing completion and should be in production within a few 
weeks. In South Africa it was proposed to increase the output of the Lichtenburg 
works by the installation of an additional kiln. Investigations were also being 
made into the possibilities of building a works in Southern Rhodesia. The prospects 
of building a works in Kenya were now promising. This would be built by the 
East African Portland Cement Company in which the Associated group and the 
Tunnel Portland Cement Co., Ltd., had considerable interests. 





A Patented Method of MISCELLANEOUS ADVERTISEMENTS. 


SCALE OF CHARGES. 
Situations Wanted, 3d. a word ; minimum 7s. 6d. 


Improving the 
Plasticity of Cement | Er akc hacia He se atone 


answering these advertisements subject to the noti- 
fication of Vacancies Order, 1952. Other miscell- 
aneous advertisements, 4d. a word; 10s. minimum. 





In order to improve the plasticity of hydraulic binding- Advertisements must reach this office by 
agents such as cement, lime, or plaster of paris, an organic the Sth of the month of publication. 
substance is added which forms a soluble alkaline-earth 
metal complex salt. The substances are (a) amino acids | SITUATION VACANT 
having two carboxyl groups of the formula | Applications are invited by a large industrial concern 


Owning and operating cement factories in Pakistan for 
the post of a Works Chief Engineer. _ Qualifications : 
R being hydrogen or an organic residue, for example | (1) University degree in mechanical or electrical engineering, 
ai ae f . ; Coe 5 , and (2) 5 to 10 years’ practical experience in engineering 
nitrilo triacetic acid, ethylene diamine tetracetic acid, | concerns of which at least three years should be in a 
imino-diacetic acid, methylimino-diacetic acid, anthranil or eg ae — a. a re 

: pes : LE ARE a . tarting salary: Pak.Rs. - P.M. (equivalent to 
acid, diacetic acid, uramil 7 7-diace tic acid or their alkali about £107 at the present exchange rate) or (equ depending 
metal salts: (6) pyrocatechin disulphonic acid or its alkal! on merit, plus a monthly overseas allowance of Pak.Rs. 300/- 
metal salts : or (c) sodium citrate. Setting-regulators, such | Main terms: (1) Three years’ agreement subject to three 


. ss ; Rg months’ notice: renewal at company’s option for a like 
as alkaline earth or aluminium chlorides, aluminates, alkali period, (2) Free single passage to Pakistan and a similar 
hydroxides or carbonates, or waterglass, may be included. single return passage on termination of three-years’ period, 
The substances may be introduced during manufacture = (3) In re sap . ame = ——_ a — 

tae : 5 z enefits include rent-free furnished house, dearness allow- 
of the binding agent or may be added with any of the ance, annual bonus depending on company’s profits, 
ingredients during mixing.—British patent No. 650,745. provident fund, etc. Write in duplicate stating nationality, 
K. Winkler & F. Schenker. December 23, 1947. [Publica- age, marital status, qualifications, details of oom 
. PR REA ROPES, s y supported by copies of certificates and testimonials, 
tion of patent specifications has been delayed due to the together with copies of latest photograph, to Box JN/65 
~war.] c/o 95 Bishopsgate , London, E.C.2. 
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Ascot, Berks. 


Telephones: Winkfield Row 395/396 
Telegrams: POLYSIUS Ascot 
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PRESTRESSED CONCRETE 


Proceedings of the International Congress at Ghent 
under the Presidency of M. E. Freyssinet 


An important record, by some of the world’s leading authorities, 

of the progress of prestressed concrete throughout the world. 

Nineteen papers printed in English, 32 in French, and 5 in Flemish, 
with summaries of each paper in all three languages. 


CONTENTS 


P.C. in Central Africa. J. Hubert. 


Prestressed concrete on railways. 
P.C. in Northern France. W. Kern. 


P. W. Abeles. 

P.C. in Great Britain. J. W. A. Ager. 

Prestressed frames. J. S. Arlett. 

Fire resistance. G. Baar. 

Steel beams encased in concrete. L. 
Baes and A. Lipski. 

Vacuum process in P.C. K. P. Billner. 

Graphical design method. K. P. 
Billner. 

Continuous beams. A. Birguer. 

Ultimate strength of bonded beams. 
Ulf Bjuggren. 

Manufacture of joists. J.C. Blackmore. 

P.C. in Germany. Brandes. 

Thermally-insulated precast floors. 
E. Braunbock. 

Prestressed concrete 
A. S.G Bruggeling 

Stresses at supports of beams. 5S. 
Chaikes. 

Bridge in Brazil. 
da Costa Nunes. 

P.C. in Belgium. Delord. 

Behaviour of steel wires. Rk. de 
Strijcker. 

Buckling of box-shaped beams. 
Duyster. 

New tensioning device. 
and R. Bloem. 

Bridge at Abertillery. W. A. 

Pipes. I. Failla. 

Prestressing natural stone. 
cols. 

Elastic and plastic deformation and 
strength of concrete. E. Freyssinet. 

Small-span bridges. E. W. H. Gifford. 

‘*Concordant ’’ cables in statically- 
indeterminate structures. Y. Guyon. 

Methods of testing. A. M. Haas. 

Factor of Safety. J. A. H. Hartman. 


in Holland. 


J. Clouet and A. J. 


mC, 
H. C. Duyster 
Evans. 


M. Fran- 


706 pages. 


Published in Belgium. 


Fully illustrated. 
Price 75s. ; by post 77s. 3d. 


P.C. in Finland. B. Kelopu. 

Transmission-line poles. G. Léontieff. 

Expansive cements. H. Lossier. 

Tests of structures. H. Louis. 

Fatigue tests. G. Magnel. 

Precast floors. R. Bourges Maunoury. 

Aerodrome runways. P. Moenaert. 

Reservoirs. R. Muzet. 

Tests of structures. C. Ostenfel and W. 
Johnson. 

Bridge at Philadelphia. F.G. Riessauw 

New type of anchor. G. Rinaldi. 

Test of a 165-ft. beam. G. Rinaldi. 

Bridge in Yugoslavia. M. Ros. 

Composite prestressed concrete. F. J. 
Samuely. 

Bridges and marine structures. V. M. 
Silvera. 

Elastic limit of hard-drawn steel. J. 
Simon. 

Casting beams on vibrating tables. 
Teixeira-Régo. 

P.C. in Portugal. Teixeria-Régo. 

Bridges with simply-supported 
girders. D. Van de Pitte. 

Self-anchored suspension’ bridges 
with prestressed girders. D. Van de 
Pitte. 

Statically-indeterminate beams. D. 
Van de Pitte. 

Constant-load tests. F. Walley. 

Design for ultimate strength. FI. 
Walley. 

3-story building at Edinburgh. F. 
Walley. 

Composite beam and slab. 
lund. 

Piles. C. T. Winkel. 

Railway Sleepers. 


G. Wast- 


G. Worontzoff. 


Bound in imitation leather. 
$15 in Canada and U.S.A. 


Obtainable from 


CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, $.W.1, England 





CEMENT AND LIME MANUFACTURE Pace xvii 


a\BN ALUMINA REFRgpr Me 
MAINTENANCE COSTS 


cet bY 


rr 


tL) 


53-58°. ALUMINA 


Highly suitable 


ST at oll 


aU TLL) 


ateria 


vA Rie el) 


For the sintering zones 
high te rature rotary 
ra Taal ue es Pay 3 
pits and re-heating furnace 


bottoms and walls which 


Technical advice and assistance are subjected to severe 

. . . . abrasion fale ron oxide 
on the selection and application of opera 
refractories are always available 


on request... 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE SHEFFIELD 10 - Telephone SHEFFIELD 31113 (6 lines) 
250 





PAGE xviii CEMENT AND LIME MANUFACTURE 


Crushers built to last— 


If you need a jaw crusher that will go on working fory 
years without costing a fortune in spares and repairs, 


as shown in the illustration are all you desire. Into them go 4 
sound design, rugged construction, the highest engineering and 
metallurgical skill, You don’t scrap Stag crushers. You 
virtually pension them off. We saw one in operation the other day 


Write for illustrated catalogue, that was over fifty years old. It has now come to the end of its life, 


using coupon. 


a 

EDGAR ALLEN ico 
RERUN AVION 
IMPERIAL STEEL WORKS \ “a 


EO wet 


Telephone : SHEFFIELD 41054. Telegrams ; ALLEN, TELEX, SHEFFIELD 9 


Printed in Great Britain by CornwaLt Press Lrp., 1-6. Paris Garden, Stamford Street, London, S.E.1, 
Published by Concrete Pustications, Lrp., 14, Dartmouth Street, London, S.W.1, England 





